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Background: The rapid aging of the European population and the subsequent increase in the oral care needs in
older adults necessitates adequate training of dental professionals in Gerodontology (Geriatric Dentistry). This study
was designed to investigate the current status of Gerodontology teaching amongst European dental schools at the
undergraduate, postgraduate and continuing education levels.
Methods: An electronic questionnaire was developed by a panel of experts and emailed to the Deans or other
contact persons of 216 dental schools across 39 European countries. The questionnaire recorded activity levels,
contents and methodology of Gerodontology teaching as part of dental education programs. Repeated e-mail
reminders and telephone calls were used to encourage non-responders to complete the questionnaire.
Results: A total of 123 responses from 29 countries were received (response rate: 56.9%). Gerodontology was
taught in 86.2% of schools at the undergraduate level, in 30.9% at the postgraduate level and in 30.1% at the
continuing education level. A total of 43.9% of the responding schools had a dedicated Gerodontology program
director. Gerodontology was taught as an independent subject in 37.4% of the respondent schools. Medical
problems in old age, salivary impairment and prosthodontic management were the most commonly covered
topics in Gerodontology teaching. Clinical teaching took place in 64.2% of the respondent schools, with 26.8%
offering clinical training in outreach facilities.
Conclusions: The vast majority of European dental schools currently teach Gerodontology at the undergraduate
level. More training opportunities in oral care of frail elders should be offered, and more emphasis should be placed
on interdisciplinary and interprofessional training, educational collaborations, and the use of modern technologies.
Dedicated postgraduate Gerodontology courses need to be developed to create a significant number of specialized
dentists and trained academics.
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Europe is the continent with the highest proportion of
older population in the world. In 2015, 17.6% of the Eu-
ropeans were over 65 years of age compared to 14.7% in
2000 [1]. This proportion will further increase to 28.4%
by 2060 [1]. In 2016, in the EU-28 countries, almost
18.9% of the total population was over 65 years and 5.3%
over 80 years of age [2]. An increasing proportion of the
older population in Europe is retaining a number of* Correspondence: akossion@dent.uoa.gr
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(http://creativecommons.org/publicdomain/zenatural teeth, often heavily restored and periodontally
compromized, which inevitably leads to an increase in
the prevalence of chronic oral diseases and oral care
needs [3–7]. Compromized general health, poor physical
and cognitive function, ineffective and irregular oral hy-
giene habits, unhealthy dietary habits, are all contribut-
ing factors to poor oral health in this population.
Additional public-health related modifiers of oral health
in older adults are economic pressures on existing health
care systems, as well as inadequate access to preventa-
tive dental care [3, 8–11].
In 2009, the European College of Gerodontology
(ECG) published the “undergraduate curriculum guide-
lines in Gerodontology” [12], in order to guidele is distributed under the terms of the Creative Commons Attribution 4.0
.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
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Europe, as a result of significant demographic transition.
The ECG guidelines have been included in the docu-
ment on the “Profile and competences for the graduating
European dentist-update 2009” published by the Associ-
ation for Dental Education in Europe (ADEE), aiming to
guide dental education in Europe [13]. Moreover, in
2016, the Council of the European Dentists (CED) rec-
ommended the inclusion of Gerodontology to the Euro-
pean Commission, as part of the revised compulsory
study program for dental practitioners in Europe.
However, as dental curricula in Europe are mainly di-
rected by national bodies or at university level, Gerodon-
tology programs may vary widely amongst European
dental schools. Following the publication of the ECG
undergraduate curriculum guidelines and the educational
recommendations by the ADEE, this study was designed
to investigate the current status of Gerodontology teach-
ing amongst European dental schools at the undergradu-
ate, postgraduate and continuing education levels.
Methods
An electronic questionnaire in English, including closed
and open-ended questions, was developed by a panel of
experts from the ECG. The pdf format of the electronic
questionnaire is presented in Additional file 1. The ques-
tions were based on previously applied questionnaires to
facilitate comparisons [14–17] and consisted of 52 ques-
tions. The items were grouped into five categories: a)
basic demographic information on the dental school, b)
the prevalence of any dentists specializing in Gerodon-
tology in the country, c) undergraduate education in
Gerodontology, d) postgraduate education in Gerodon-
tology, e) continuing education/continuing professional
development (CE/CPD) in Gerodontology, and f ) devel-
oping of educational material. All closed-ended ques-
tions offered the option to add more details where
appropriate. Basic and more detailed information was re-
quested on the undergraduate Gerodontology curricu-
lum for dental studies, including current activity levels;
program structure; assignment of a specific program dir-
ector; qualifications of teaching staff; subject content;
educational methodology; and educational material used.
The subsequent section of the questionnaire was dedi-
cated to postgraduate education where information on
the content and structure of programs in Gerodontology
was requested. A further section was dedicated to any
continuing education courses (CE/CPD) organized by
the dental schools/universities. Finally, the participants
were asked to detail if any educational material in the
domain of Gerodontology was published in their coun-
try. The questionnaire was pilot-tested in a focus group
of five Gerodontology educators from different countries
and was refined and finalized by the expert team.In January 2016, an introductory email, including a
hyperlink to the questionnaire, was sent to the Deans
and other contact persons of 216 dental schools in 39
European countries. The Deans were asked to either an-
swer the survey themselves or forward the link to the
appropriate faculty member with knowledge on Gero-
dontology teaching at their school. The mailing list in-
cluded all European dental schools. Transcontinental
countries (Russia, Turkey, Azerbaijan, and Kazakhstan)
were excluded, and two EU member countries (Cyprus
and Luxemburg) were also excluded as they did not have
a dental school at the time of the investigation. The list
of dental schools was obtained from a web-search; con-
sultation with the published lists of the ADEE and other
European scientific associations; communication with
ECG members and dental academics known to the re-
searchers; and consultation with local learned societies.
A multi-mode approach to increase response rates has
been applied. Repeated e-mail reminders or telephone
calls were used for non-respondents and personal net-
works were exploited to identify potential contact persons.
The survey was also advertized in the ECG meeting in
Paris (June 2016), where representatives of the non-
responding schools or countries were approached by the
researchers.
Statistical analysis
The data collected was summarized and analyzed using
descriptive statistics. Percentages were calculated based
on the number of responding schools.
Results
A total of 123 responses from 29 countries were received
by September 2016, equivalent to a response rate of
56.9% for all schools, and 58.8% for the schools in the
EU-28 countries.
The response rate was 100% for 14 countries: Croatia,
Denmark, Estonia, Finland, former Yugoslav Republic of
Macedonia (FYROM), Greece, Iceland, Ireland, Lithuania,
Malta, Norway, Moldavia, Switzerland and the Netherlands
(Table 1). None of the dental schools in Albania, Andorra,
Armenia, Belarus, Bosnia and Herzegovina, Bulgaria,
Czech Republic, Latvia, Montenegro and Slovenia replied.
Low response rates (<50%) were recorded for Ukraine
(12.5%), Italy (31.4%), Belgium (40%), Romania (40%),
Poland (40%), and Portugal (42.9%).
Schools’ demographics
The majority of dental schools who completed the ques-
tionnaire were publically funded (113, 91.9% of the re-
spondents). Seventy-four schools (60.1%) reported a five-
year undergraduate curriculum whilst a smaller number
ran a six-year undergraduate program (40 schools,
32.5%). It should be noted that most European
Table 1 The list of schools participating in the survey
Country Number of
schools
contacted
Number of
schools
responding (%)
Population over
65 years in 2015
(%) [1]
1 Albania 1 0 (0.0) 12.4
2 Andorra 1 0 (0.0) Not reported
3 Armenia 1 0 (0.0) 10.8
4 Austria 4 3 (75.0) 18.8
5 Belarus 2 0 (0.0) 14.0
6 Belgium 5 2 (40.0) 18.2
7 Bosnia and
Herzegovina
1 0 (0.0) 15.4
8 Bulgaria 3 0 (0.0) 20.0
9 Croatia 3 3 (100.0) 18.9
10 Czech Republic 4 0 (0.0) 18.1
11 Denmark 2 2 (100.0) 19.0
12 Estonia 1 1 (100.0) 18.8
13 Finland 4 4 (100.0) 20.5
14 France 16 12 (75.0) 19.1
15 FYROM 1 1 (100.0) 12.3
16 Germany 29 25 (86.2) 21.2
17 Greece 2 2 (100.0) 21.4
18 Hungary 4 2 (50.0) 17.8
19 Iceland 1 1 (100.0) 13.7
20 Ireland 2 2 (100.0) 13.1
21 Italy 35 11 (31.4) 22.4
22 Latvia 1 0 (0.0) 19.4
23 Lithuania 2 2 (100.0) 18.8
24 Malta 1 1 (100.0) 19.2
25 Montenegro 1 0 (0.0) 13.6
26 Norway 3 3 (100.0) 16.3
27 Poland 10 4 (40.0) 15.5
28 Portugal 7 3 (42.9) 20.8
29 Moldavia 1 1 (100.0) 10.0
30 Romania 10 4 (40.0) 17.3
31 Serbia 4 2 (50.0) 17.1
32 Slovakia 2 1 (50.0) 13.8
33 Slovenia 1 0 (0.0) 18.0
34 Spain 15 10 (66.7) 18.8
35 Sweden 4 3 (75.0) 19.9
36 Switzerland 4 4 (100.0) 18.0
37 The Netherlands 3 3 (100.0) 18.2
38 United Kingdom 17 10 (58.8) 17.8
39 Ukraine 8 1 (12.5) 15.3
Total 216 123 (56.9)
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while smaller numbers of schools offer 11 or 12 semes-
ters study programs. A total of 25 different official teach-
ing languages/dialects were reported. Some schools,
mainly in Eastern Europe, offered programs in two or
even three different languages for international students.Dentists specializing in gerodontology
Forty-one (33.3%) of the respondents reported that there
were dentists specializing in Gerodontology in their
country, whilst national Gerodontology Scientific Asso-
ciations existed in 13 countries.Undergraduate gerodontology education
Gerodontology was taught as a subject in 106 out of the
123 schools (86.2% of the respondents). In eleven coun-
tries with a 100% response rate, Croatia, Denmark,
Estonia, Finland, FYROM, Greece, Ireland, Malta,
Norway, Switzerland, and the Netherlands, all dental
schools teach Gerodontology. Other countries, with
lower response rates, where all respondents teach gero-
dontology include Belgium, Hungary, Poland, Serbia,
Slovakia, Sweden, UK and Ukraine.
Figure 1 illustrates the prevalence of undergraduate
teaching by geographical area. Eastern Europe includes
Armenia, Belarus, Bulgaria, Czech Republic, Hungary,
Poland, Moldavia, Romania, Slovakia, and Ukraine [1].
Northern Europe includes Denmark, Estonia, Finland,
Iceland, Ireland, Latvia, Lithuania, Norway, Sweden and
the UK [1]. Southern Europe includes Albania, Andorra,
Bosnia and Herzegovina, Croatia, Greece, Italy, Malta,
Montenegro, Portugal, Serbia, Slovenia, Spain and
former Yugoslav Republic of Macedonia (FYROM) [1].
Western Europe includes Austria, Belgium, France,
Germany, Luxembourg, Netherlands and Switzerland
[1]. The highest prevalence was reported in Northern
European countries (26 out of 28 schools, 92.9%) and
the lowest in Southern Europe (27 out of 33 schools,
81.8%).
Of those schools who did not teach Gerodontology at
the time of the survey (n = 17), 8 (47.1%) reported that
they were considering incorporating a Gerodontology
course in the near future.
Gerodontology was taught as an independent subject
in 46 schools (37.4% of the respondents) and was a com-
pulsory element in 64 schools (52%) and partially in a
further 19 schools (15.5%). When embedded in other
disciplines, these were mainly Prosthodontics (38
schools, 30.9%). Other disciplines that included Gero-
dontology teaching were Preventive and Community
Dentistry (22 schools, 17.9%), Special Care Dentistry (20
schools, 16.2%), Operative Dentistry (20 schools, 16.2%),
Periodontology (17 schools, 13.8%), and to a lesser
Fig. 1 Prevalence of undergraduate, postgraduate and continuing dental education/continuing professional development (CE/CPD) in
Gerodontology by geographical area (%). Percentages are calculated based on the number of responding schools per geographical area. The
numbers in parentheses refer to the percentage of the total population over 65 years of age in each of the geographical areas [1]
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and Endodontics (8 schools, 6.5%).
The majority of schools (70, 56.9%) offered Gerodon-
tology within higher semesters (7th-12th depending on
the study program). Five schools (4.1%) offered Gero-
dontology only in the first semesters (1st-5th). Twenty-
two (17.9%) schools offered Gerodontology throughout
the different years of the curriculum (usually five or six),
starting from the 1st semester.
Fifty-four schools (43.9% of the respondents) had a
dedicated program director, and 21 schools (17.1% of
the respondents) had a specific Gerodontology depart-
ment. Twenty-five out of the 54 (46.3%) program direc-
tors had themselves undertaken specific training in
Gerodontology or Special Care Dentistry.
The majority of staff teaching Gerodontology were
prosthodontists (78 schools, 63.4%) whilst others came
from other oral disciplines. Thirty-three schools (26.8%)
reported that they offer interdisciplinary courses includ-
ing dentists, physicians (25 schools, 30.2%), psycholo-
gists (12 schools, 9.8%), nurses (6 schools, 4.9%), dental
hygienists (2 schools, 1.6%), social workers (1 school,
0.8%) and sociologists (1 school, 0.8%).
The main theoretical topics in undergraduate Gero-
dontology teaching are presented in Table 2. There was
a significant agreement (>60%) in many topics amongst
the European dental schools including medical problems
in old age; salivary impairment; denture related condi-
tions and prosthodontic management in old age; demo-
graphics; caries risk assessment; age-changes of the
orofacial system; and epidemiology of oral health in the
elderly population.
The most common educational technique utilized was
didactic lectures (84 schools, 68.3%). Other educationalmethods reported were small group seminars (34
schools, 27.6%), problem-based learning (22 schools,
17.9%), conducting research (9 schools, 7.3%), maintain-
ing student portfolios (10 schools, 8.1%), blended learn-
ing (combination of e-learning and face-to-face learning)
(6 schools, 4.9%), and e-learning (4 schools, 3.3%).
Clinical teaching in Gerodontology was offered in 79
schools (64.2% of the respondents) and in 62 schools it
was a compulsory element (50.4% of the respondents). In
most schools clinical training was delivered within the
dental school, usually embedded in other disciplines’
clinics or in Comprehensive Care Clinics (n = 47, 38.2%),
and in fewer schools in a dedicated Gerodontology clinic
(n = 11, 8.9%) or in both (n = 3, 2.4%). A total of 33 (26.8%)
schools reported clinical training in outreach facilities,
mainly nursing homes (16.3%), geriatric hospitals (10.6%),
patients’ homes (5.7%) and geriatric day centers (4.1%).
One school had a mobile unit. Sixteen schools (13%) of-
fered clinical training only in outreach facilities, 16 schools
(13.0%) offered training in the both dental school and out-
reach, whilst 43 schools (35.0%) offered clinical training
only within the dental school. A few schools did not pro-
vide more details on their clinical program.
A large number of dental procedures were performed
during clinical teaching (Table 3). The most frequent el-
ements recorded were “oral health prevention and edu-
cation”, “denture assessment, repair and/or fabrication”
and “oral health care plans” (Table 3). In outreach train-
ing the most common dental procedures were “oral
health prevention and education” and “oral health care
plans”, while a large variety of dental procedures was of-
fered to older patients treated within the dental schools
(in Gerodontology clinics, in various disciplines’ clinics
or in Comprehensive Care Clinics).
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PowerPoint presentations (90 schools, 73.2%), followed
by scientific articles (59 schools, 48%), printed textbooks
(53 schools, 43.1%), lecture notes (48 schools, 39%), e-
learning material (26 schools, 21.1%), videos (18 schools,
14.6%), and e-books (9 schools, 7.3%).
Forty-four schools (35.8%) mentioned that they are fa-
miliar with the ECG undergraduate curriculum guidelines.
Postgraduate gerodontology education
A total of 38 European schools (30.9%) included post-
graduate Gerodontology teaching in their curricula, usu-
ally embedded in other specialty programs (23 schools,
18.7%). Eleven schools offered Gerodontology training in
multiple disciplines. Similar to the undergraduate teach-
ing, postgraduate Gerodontology training was mainly in-
cluded in the Prosthodontics courses (19 schools, 15.5%)
(Table 4). Postgraduate courses, exclusively dedicated to
Gerodontology, were only offered in 9 schools (7.3%),
usually as distinctive components of other specialty pro-
grams. However, a significant number of schools did not
specify the affiliation details.
Twenty of the 84 schools (23.8%) currently not offer-
ing postgraduate Gerodontology teaching, indicated that
they were currently considering offering a program in
the near future.
The western European countries recorded the highest
activity rates (38.8%) whilst the Eastern European coun-
tries recorded the lowest ones (15.4%) (Fig. 1).
Continuing education (continuing professional
development/CPD) in gerodontology offered by dental
schools
A total of 37 schools (30.1%) reported that they currently
offered continuing education courses in Gerodontology.Table 4 Disciplines that teach Gerodontology topics at the postgrad
(>70%) and in all respondent schools
Disciplines Croatia
n (%)a
Finland
n (%)a
France
n (%)
Germ
n (%
Prosthodontics 1 (33.3) 1 (25) 1 (8.3) 3 (1
Periodontology 0 (0) 0 (0) 1 (8.3) 1 (4
Oral and Maxillofacial Surgery 0 (0) 0 (0) 0 (0) 2 (8
Special Care Dentistry 0 (0) 0 (0) 1 (8.3) 0 (0
Oral Pathology 0 (0) 0 (0) 1 (8.3) 0 (0
Preventive and Community Dentistry 0 (0) 0 (0) 0 (0) 0 (0
Operative Dentistry 0 (0) 0 (0) 0 (0) 0 (0
Endodontics 0 (0) 0 (0) 0 (0) 0 (0
Master in Dentistry research 0 (0) 0 (0) 0 (0) 0 (0
Restorative Dentistry 0 (0) 0 (0) 0 (0) 0 (0
n number of schools
aPercentages calculated based on the number of respondent schools per country
bPercentages calculated based on the number of all respondent schools (n = 123)The Northern European countries recorded the highest
rates of teaching activity (35.7%) and the Eastern Euro-
pean countries the lowest rates (23.1%) (Fig. 1).Educational material
Eighty-eight schools (71.5%) claimed that Gerodontology
educational material was developed and published in
their country. Respondents listed textbooks, scientific ar-
ticles, lecture notes, e-learning material and videos, as
examples of the education materials.Discussion
The findings of the present survey indicated that the
vast majority of European dental schools who responded
to this survey teach Gerodontology at the undergraduate
level (86.2%), whilst smaller numbers offer teaching at
the postgraduate and continuing education levels.
The response rate to this electronic questionnaire was
56.9%, which is considered satisfactory for an online-
survey, delivered in 39 different countries, speaking dif-
ferent languages. One important limitation was that the
questionnaire was only offered in English and this may
have been a significant barrier for many countries where
English is not widely spoken. As 43.1% of the schools
did not respond to the survey, a worst case scenario
should be kept in mind, where the non-responding
schools may not teach Gerodontology. Moreover, no
complete list of European dental schools was available,
hence some may have not been included. As for the ac-
tivity levels of continuing education courses reported in
this study, these should be interpreted with caution, as
in addition to Universities, there is a vast number also
on offer from both commercial providers and learned
societies [18].uate curricula in selected counties with high response rates
any
)a
Greece
n (%)a
Norway
n (%)a
Sweden
n (%)a
Switzerland
n (%)a
Total number of
schools (%)b
2) 2 (100) 2 (66.7) 1 (33.3) 3 (75) 19 (15.4)
) 0 (0) 2 (66.7) 0 (0) 0 (0) 7 (5.7)
) 0 (0) 2 (66.7) 0 (0) 1 (25) 6 (4.9)
) 0 (0) 1 (33.3) 0 (0) 0 (0) 4 (3.3)
) 0 (0) 1 (33.3) 0 (0) 0 (0) 3 (2.4)
) 0 (0) 0 (0) 0 (0) 0 (0) 3 (2.4)
) 0 (0) 2 (66.7) 0 (0) 0 (0) 2 (1.6)
) 0 (0) 1 (33.3) 0 (0) 0 (0) 1 (0.8)
) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.8)
) 0 (0) 0 (0) 0 (0) 0 (0) 1 (0.8)
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Previous data on Gerodontology teaching in Europe are
limited. There is only one study conducted in 2002, with
data from 82 schools in 27 countries (42.0% response
rate) [17]. Even if the low response rate in the 2002
study and differences in participating countries and
schools may preclude direct comparisons, some interest-
ing observations can still be made. When comparing the
2002 data with our findings, it seems that in the past
14 years a decreasing number of schools teach Gerodon-
tology at the undergraduate level (−7.6%), there are
fewer dedicated Gerodontology clinics (−6.6%), and
fewer mandatory courses (−14.5%). The crowded Euro-
pean curricula promoting elective courses and the ten-
dency for having Comprehensive Care Clinics may have
contributed to for this change. Positive changes are the
slight increases in the dedicated Gerodontology courses
(+1.4%), in clinical training (+3.2%) and in the visitations
in nursing homes (+3.3%) when compared to the survey
from Preshaw et al. [19]. Significant positives include the
increase by 16% of the assignment of Gerodontology
program directors and the increase by 35% in the train-
ing of the program directors in Gerodontology.
A number of regional and national studies have been
previously published, showing that in some countries
there has been a long tradition in Gerodontology teach-
ing. In German-speaking countries (Germany, Austria
and Switzerland) an increase in undergraduate Gerodon-
tology teaching from 2004 to 2009 was recorded [19], in-
cluding dedicated Gerodontology courses [20]. In
Athens, Greece, Gerodontology education has been de-
veloped within Removable Prosthodontics since 1991,
and has been taught as a dedicated course since 2003
[21]. The 2004–2006 dental schools’ graduates in
Belgium reported increased variation in the Gerodontol-
ogy curricula among the Belgian dental schools [22],
while in Spain 42.0% of schools offered a specific Gero-
dontology course in 2015, with only one school offering
training in outreach settings [23].
Comparison with gerodontology teaching in other
continents
There is limited information regarding Gerodontology
teaching outside Europe.
Information is available for the United States of Amer-
ica (USA) dental schools, showing a long tradition in
teaching, facing similar weaknesses as Europe, mainly re-
lated to the limited clinical training in frail and medically
compromized older people [24], and the variation in the
organization, structure, amount and content of the Ger-
odontology curriculum [25]. Both a survey published in
2003 [16] and a web-search study in 2013 [24] have
shown that almost all USA dental schools teach at least
some aspects of Gerodontology at the predoctoral level.A total of 98.0% of the schools had a compulsory didac-
tic element, 63.0% had a Geriatric program director or a
chairman of a Geriatric section, half of the schools had a
dedicated lecture course and 67.0% offered a clinical
component [16]. Regarding postgraduate training, 69.0%
of the USA schools included a Geriatric component in
either their General Practice Residency, Advanced Edu-
cation in General Dentistry program or offer a certificate
program in Geriatric Dentistry [24], compared to 31.0%
in Europe. However only 9 schools (15%) offered a cer-
tificate or fellowship in Gerodontology. On the other
hand, 23.0% of the USA schools offered a continuing
education course in Dental Geriatrics at any one time
[24] compared to 30.1% recorded in Europe.
A 2010 study in Japan, the country with the largest
proportion of elders in the world, revealed that 10 out of
the 29 Japanese dental schools had specific Gerodontol-
ogy departments, while the others taught Gerodontology
within Prosthodontics [26]. In the same schools a 4-year
postgraduate PhD course was offered, but masters and
certificate programs were not available [26].
Brazil recognized Gerodontology as a specialty in 2001,
but until December 2015 only 275 dentists had success-
fully graduated, while very few schools reported teaching
Gerodontology at the undergraduate level, mainly within
Prosthodontics [27, 28]. A web-survey in Chile has shown
that 84% of the dental schools taught some aspects of Ger-
odontology in the undergraduate curricula [29], while in
Australia Gerodontology is not currently a significant
component of dental curricula [30].
Implementation of the ECG curriculum guidelines
In order to fully implement the ECG undergraduate cur-
riculum guidelines [12] in European dental schools pro-
gress is still required. The ECG guidelines recommend
that Gerodontology should be mandatory, run by a Ger-
odontology department or division or by a group of
teachers specifically assigned to the course. The present
survey shows that Gerodontology was mandatory in only
67.5% of the schools, a number not meeting the ECG
recommendations. Almost 44% of the respondents has a
dedicated program director, but fewer had a specific
Gerodontology Unit (17.1%). The ECG guidelines
emphasize the close integration of Gerodontology with
Medicine and the necessity of an interdisciplinary educa-
tional team, but this was reported by only 26.8% of the
schools. Furthermore, the interdisciplinary management
of the ageing individual, as a theoretical topic, was
taught in 40.7% of the schools. The ECG guidelines also
recommend that training be integrated vertically
throughout the curriculum, with theoretical information
offered in the pre-clinical years, and clinical training
when related to frail elders offered to senior students.
This survey has shown that only 18.0% of the schools
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lum or in modules (if they follow a modular curriculum),
while clinical training was offered in 64.2% of the
schools.
Regarding the Gerodontology theoretical content,
there was a significant agreement (over 50%) for issues
identified in the ECG guidelines. These topics in-
cluded biology and pathology of aging, association of
general with oral health, demographics, oral health
epidemiology, nutritional and chewing problems,
while dental conditions that were very commonly
taught were xerostomia, prosthodontic management,
and caries risk assessment. More variability was re-
corded for clinical training, as 38.2% of schools have
embedded Gerodontology training in other disciplines’
clinics or in Comprehensive Care Clinics, therefore a
large variability of procedures was offered to community-
dwelling elders.
The emphasis on Prosthodontics may not come as a
surprise, as almost 31% of schools have embedded Ger-
odontology in the Prosthodontics departments, while
63.4% of the educators were prosthodontists. Complete
and partial edentulism, are still very common in old
age, while most of the patients requiring removable
dentures are older, often medically compromised, and
require prosthodontic techniques that enhance adapta-
tion and motor coordination. Recent data from the
German national survey (DMS V) confirms that 72.8%
of persons aged 75 years and over were wearing remov-
able dentures [31], while in Switzerland the prevalence
of removable prostheses in persons aged over 85 years
was 85.9% [32].
The EGG teaching guidelines emphasized the import-
ance of students’ training in treatment planning and
clinical care for older people with various levels of
dependency, including the frail and functionally
dependent ones. This is becoming very important con-
sidering the increasing numbers of the “oldest old” per-
sons in Europe who should be primarily assessed and
managed by general dental practitioners and referred to
specialists or hospital dentists only when necessary.
Apart from the appropriate theoretical training, clinical
training in outreach facilities (community settings,
nursing homes, private homes, and geriatric hospitals),
offered mainly to senior students with adequate compe-
tences in General Medicine and Dentistry, would im-
prove their competencies in managing the frail and
dependent patients. However, this survey has identified
limited relevant training opportunities as indicated by
the limited training in outreach locations by only 26.8%
of schools, the few interdisciplinary courses offered, the
small number of schools teaching principles and prac-
tice of domiciliary care, and the few dedicated Gero-
dontology clinics.Barriers and opportunities for gerodontology teaching in
Europe
It is recognized that most schools face significant barriers
to implement the ECG guidelines for Gerodontology
teaching, including a busy curriculum, lack of sufficiently
trained staff and resources and faculty members with
other teaching priorities [20, 21, 24, 29, 33, 34].
In the present survey, less than half (46.3%) of the pro-
gram directors had received training in Gerodontology
or Special Care Dentistry. Even if the proportion of
trained educators in Gerodontology has increased in the
last decade, a larger number of training opportunities
for faculty are imperative. However, Gerodontology is
not currently a recognized specialty in Europe, Canada
or in the USA and advanced training opportunities are
limited worldwide. In 2016, a framework for core com-
petencies in Geriatric Dentistry Fellowship programs in
the USA was proposed, based on the high demand for
educating both dental practitioners and academics in the
country [35]. The development of a European post-
graduate core curriculum in Gerodontology that will be
the basis for the development of Gerodontology Spe-
cialty programs in European dental schools is necessary.
It is noteworthy that a large proportion of the dental
schools that did not currently teach Gerodontology at
the undergraduate level (47.1%), reported plans to
undertake teaching in the near future, while 23.8% of
those without postgraduate Gerodontology teaching also
considered beginning soon. Considering the barriers,
already reported worldwide, these schools may need sup-
port in developing these courses. Dental schools with
limited resources in faculty and educational material
may benefit from the use of ICT (Information and Com-
munication Technologies), including webinars, virtual
patents’ cases, Massive Open Online Courses (MOOCs)
and other e-learning resources. The development of
standardized electronic teaching modules, according to
agreed competences, is a necessary initiative. However,
the current survey revealed that few schools use new
technologies in Gerodontology teaching, and they largely
rely on traditional techniques such as lecturing.
Educational collaborations, exchange of students, faculty
and educational material among European dental schools,
offer a great opportunity for further development and
convergence of Gerodontology teaching in the continent.
Finally, as Gerodontology is closely related to Medi-
cine and auxiliary health professions, the development of
interprofessional education programs where dentists,
dental hygienists, physicians, nurses, pharmacists, occu-
pational therapists, physical therapists, social workers
and other care providers working with older people,
learn together and from each other, offer significant edu-
cational opportunities for Gerodontology training for
students, dental faculty and practicing dentists [36, 37].
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Within the limitations of the present study, a large pro-
portion of European dental schools (86.2%) teach Gero-
dontology at the undergraduate level. More training
opportunities in the oral care of frail and dependent
older people should be offered, and more emphasis
should be placed on interdisciplinary teaching and inter-
professional training, educational collaborations and the
use of modern technologies. A small number of schools
(31.0%) offer Gerodontology postgraduate training,
mostly embedded in Prosthodontics courses. Dedicated
postgraduate Gerodontology courses need to be devel-
oped to create a significant number of specialized den-
tists and trained academics. A total of 30.1% of
European dental schools already offer Gerodontology
training at the continuing education level, reflecting the
increasing demand for training of the active dental
workforce.
The continued dissemination of the ECG undergradu-
ate curriculum guidelines will help to increase teaching
activity and improve the standard of Gerodontology
teaching in Europe.
Additional file
Additional file 1: Questionnaire for Gerodontology education in Europe:
the pdf format of the electronic questionnaire used in the present study.
(PDF 392 kb)
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